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Performance Evaluation of Repair Methods for RC structures by Accelerating
Test in Combined Deterioration Chamber and Long-Term Field Exposure Test

AGA . AR . o . YT
Young-Jin Kwon - Jae-Hwan Kim - Byung-Chan Han - Seung-Yup Jang

Abstract

At present, the selecting system and analytic estimation criterion on repair materials and methods of the deteriorated
RC structures have not yet been set up in domestic. Under these circumstances, deterioration such as shrinkage crack,
corrosion of rebar has been often occurred after repair, and this finally results in too frequent repairs. In this study, three
types of repair methods were experimentally investigated by the accelerating test in a combined deterioration chamber
and long-term field exposure test. Three types of repair methods applied in this study belong to a group of polymer
cement mortar, which is commonly used in repair works. According to the results of this study, durability of repair mortar
layers and corrosion properties of recovered rebar could be investigated in short period by the accelerating test in a
combined deterioration chamber, which can simulate the condition of repeated high-and-low temperature and repeated
dry-and-wet environment, spraying chloride solution and emitting CO, gas. After 36 month long-term filed exposure test
in the coastal area, harmful macro-cracks are observed in the polymer cement mortar layer of some repair methods. These
crack are considered to result from drying shrinkage of polymer cement mortar. Also, after 36 month exposure, amount
of corrosion area and weight loss of rebar are found to be different according to the types of repair methods.

Keywords : Repair method(325=3%), Combined deterioration(3%<€ 3}, Exposure test(ZZ43), Polymer cement
mortar(Z 8] H AW ETZH), Engineered cementitious composite(Z314 A|HE E3HA))
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(a) Crack by dry shrinkage (b) Outflow of rust

(d) Crack of PCM

(c) Spailing of repair material

Photo 1. Exaple of re-deterioration occurred after use
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Table 1. Experiment scheme

Classification Repair method Note
Estm.latlon of ' KS F 4204
physical properties A-method®
. i deteriorati
Accelerating test B-method” Combined deterioration

chamber

Long-term C-method®

Coastal environment
fieldexposure test

a) Polymer cement mortar
b) Polymer cement mortar
¢) ECC (Engineered cementitious composite)
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Fig. 1. Accelerating cycle
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(a) Mold

(b) Substrate concrete specimen

Phote 4. Mold and substrate concrete specimen

Table 2. Mix proportion of substrate concrete
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Table 3. Process of repair methods

. Kinds of repair method
order Repair process
A-method | B-method | C-method
I | Surface treatment o o o
2 Primer application X @ x
3 Ap;.)hcatloI.] of ® ° 9
anti-corrosion agent
4 | Section recovery L o ®
5 | Surface coating o x x
6 | Top coating o ® L)

Note) @ : Done, X : Not done
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(b)Removal of corrosion (¢) Washing of surface

(a) Grinding

Photo 5. Example of surface treatment

(a) Application of anti- (b) Section recovery (c) Surface coating
corrosion agent

Photo 6. Example of specimen repair

Photo 7. Specimens exposured in field
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(b) Direct tensile tester

Measunng part of crack width
width : 1mm, Length : 80mm)

: 85 140 80 40 ¢ 85 ¢130
(¢) Schematic of specimen

Fig. 4. Schematic of direct tensile tester and specimen



Table 4. Test results of physical properties of PCM

Compressive Bending strength | Bonding strength
Method strength (MPa) (MPa)
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Fig. 5. Direct tensile stress - strain curve of ECC (C-method)

Photo 8. Example of multiple crack during tensile test
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Fig. 8. Corrosion area rate of rebar
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Table 5. Surface of exposured specimens

Method Age : 12 Age : 36

A

(a) Macro crack

(b) Micro crack

Photo 9. Example of Re-deterioration (A-method)



Table 6. Corrosion area of reclaimed rebar
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Photo 10. Example of specimen section after cutting (B-method)
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